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(1L T7PER 2 SRR AROR 22 BE, 178 BT 5300045 2. ) PURMEBE | PHLLR ARATT 78 0y | P L0 AR AR 4 55 1) T o s 5

52, VG ki 536000)

WEHMFEANELSHRAABARAMURA T BER S EPREARSN AN LH, B F
EHEMEFEEAKCOIFMIGSIRNAZEHFAH#HT A TFRAAKX AN, EREXW 14 MM F &
COI #7 16S trRNA 3 F 7 7| 2 I8 2 3 2l N 5.7%~14.5% F1 1.5%~12.1%, H k5| T E Z 7K F . #
BNAZREME T, AMEFEQR AL HEIMN, BE0RE TUHEFERE AT EEN 4
WHFRFIHAMFE, EALANHR 2N BINLR, MTERGRR —AXAR., MEBETHEMF
BEHEEEENFENEESBETYRFERN T ETHFERR X, BELERENFER
H=—KI, XA ERESRLLENT B, BEELNRTRAAXATSEMFEENS ZREF, X
HEMNZEWHEAXZATETRERAX A A E S AT FHE-FET,

I A F A & kK DNA; COI £ H; 16STRNA £ H; 24K &

hEDEKS: Q959.223 XERFRERD: A

1 517F
A FEHRE T 5% 5B (Grapsoidea), A F R}
(Sesarmidae), fRE L ZHEFE TAMNMET RS

U2 e SR T 37 F, SRB T 16 B

P BRI RBE AT S ) F 2014 4F L 2016 4F
2017 AFAE 120 A T AL | TR = AN T
B9 3 Bk T . B Perisesarma eumolpe. Parasesarma
ungulatum F B3 FL 18 HH T8 ( Chiromantes neglectum)

H T AR A DNA HoA o0 7 B/ | S5k faj 5|
Pt B e | B gt AR A R U, © R IS S R
B PR R RGRE AR ThRIC. R4
RLAR S P 2 v, 2 S 40 0 € 3% SR AL I 1 22 (COD)

%5 B #3: 2019-04-01; 11T B #A: 2019-06-13.

XEHS: 0253-4193(2019)08—-0063-09

BN R T AR SR A X3, 3f A TR a] X 2 iRl
HI5>F R G2 9T 5 16S IRNA FERARXHR Y, W& & T
YRS, A 2 FIH COlL #il 16S rRNA St
IR F 5K 01740 T8 S B2 0 F RGeS i 5,

S O — LB XA TR 0 A e e e |
PR LS AF 5 3 %t — ST i ORI T S A R AN S TR 4
S R — S B CRR A A B, SOl Hh BRI ) 5 48 B
VTR 48 55 0y R LI G, i 22 %k — S 28 b T fi,
PR, AH BRI o> M AETE R 2 B )

T HEXT 2004 4F 6 H & 2013 4F 6 H SRR E YT
T AR T AT R A8 00 28 AR I BRI, s T ok A4
DNA f COI il 16S rRNA & K F- Bt Xy H i 47 Ffr ] A
TN 7 5 50 BT 0T A R G0 K B, T LT (8] L ]

B e : H K E SRR R 56l % U5 4 £ 15 (2017FY 100704); T 74 F SRR 564 51 H (2017GXNSFBA198163).,
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AN T RERR, A T EY 2T B
fifp R AR T8 AT AE 1) 3 S BE IR, S H oy i ok
JoE5E 4 LB DR o

2 MRSk

21 #

F5T FH ) 14 FfoAH =08 A0 S0 B SR 320 48 1 1) AH G A5
BRI A RS BIRML T 95% WK IR FE, T A
FE S B ORAEAE ) PRLLRE AR 4 5 R EE T 5L %
22 Ak

W2y 20 mg 25 2 JJL P T 5L [ 41 DNA $e a0 &
(OMEGA 2 ) 47 2 B, $2 U DNA fRf7 T
—20°C. ZrHILL COIL1490: 5'-GGTCAACAAAT-
CATAAAGATATTGG-3', COIH2198: 5'-
TAAACTTCAGGGTGACCAAAAAATCA-3"Hl
16Sar: 5'-CGCCTGTTTAACAAAAACAT-3', 16Sbr:
5'-CCGGTCTGAACTCAGATCA CGT-3" 5| ¥¥"
1 CO1"™ 1 16S rRNAPY JL P4 | Bt . PCR 473 )2 b {4
Bk 50 pL, Hif Tagl0 2x MasterMix (b 5T B A
F])19 uL, B DNA 2 uL, 51#)4% 2 uL, Milli-Q-Wa-
ter M2 & 50 uL.

COI £: K F Bt PCRGAZH0R : 94°C Fi4E 1 2 min

J5i, 94°C ZEM: 455, 47°C 1Bk 505, 72°C ZEAH 1 min, T
35K, SRS AE 72°C FEH 7 min; 16S rRNA JE R F Bt
FE A R 94°C TAS T 1.5 min &, 94°C Z84% 30 s,
49°C 3B 'k 455, 72°C FEA# 1 min, 39 PMEIF, &L 72C
FEAR S min. FEHILE 1% B A I L vk, TR AR & B
(EB) e o R0, B 5 26 32 )7 M 5 0 47 35 00 2 ) F
fraifk, 31 ABI 3730XL W 75 A 34 47 1F J2 5% 3L 1)
T .

J¥ % i DNAstar 3 {42 SeqMan., MegAlign Fil
EditSeq T2 7 #E 47 4 45 . K¢ 4 F1HESTY ; DNAsp5.0 £ il
Z AR R2E BALS R R Mega4.0 #t
S P S o 8 FH A ALK K R DL I BT o 3 AT
HEERLE KT R A RAXML v 8.0.0 54X 4 B4
HEAT B AR A BT 0 . 100 IR E &2 119 A
B PPAS A Fr PS5 4 i T S . A is S AR R A
CIPRES M} 5¢ s>, 38 #F MrModeltest fifi ¥t
COI Ml 16S rRNA 9 & 1 £ 4 #5543 5 N
GTR+I+G il GTR+I, #] | MrBayes v3.0b4 % {41 12%!
HEAT ULt Hr vk 43 B A, SR FH 5 JR B SR 19 58 e R 3%
(Markov Chain Monte Carlo) J7 %%, VLBEALA F 58 4G
B, iz4T 1000 000, 4 1 000 fCHUEE 1 ¥k, 4 ki BT
LRI 250 MHAEAAE N ZAREA & 57, e AR & 7 3

1 NFR4MEFERIMETABEPREER
Tab.1 The information of 14 Sesarmidae species and outgroup Uca arcuata

] =S SRR B/ SR
Pa T FEAUMI T Parasesarma affine A AR SR 21°3338.7"N, 109°09'21.8"E 3 20124E7
Pp BE AU T4 Parasesarma pictum Sk Sk IR TE LT R AR 23°19729.37N, 116°42/58.3"E 1 20134E6 1
Pt =HiHETEE Parasesarma tripectinis TE MK AR 20°48'13.2"N, 109°44'9.7"E 2 20124E10A4
Pu Parasesarma ungulatum R = WM 18°13'27.3"N, 109°37'7.0"E 9 20124F10H
Pb NS ITAH T Perisesarma bidens e B B Sk A 21°33/38.7"N, 109°09'21.8"E 3 20124E7H
Pe Perisesarma eumolpe MR ET 19°46'8.8"N, 109°15'15.0"E 1 20124F10H
Pm KIFVEAHT-HE Perisesarma maipoensis HERGIEH 19°46'8.8"N, 109°15'15.0"E 3 20124E10H
Ev Wk AT Episesarma versicolor TFEG 4K ZEHE 19°58'34.2"N, 110°33'34.4"E 3 20124E10H
Nm /T Nanosesarma minutum TSRS IRIRIE LK 23°19729.3"N, 116°42/58.3"E 2 20134E6 H
Ss rPAE AT Sesarmops sinensis RYIRHFZIRAR 22°31713.6"N, 114°01'32.9"E 3 20134E6 1
cd Ttk e M 18 Chiromantes dehaani BRUFHIRZT bR 22°23'45.4"N, 113°38'37.8"E 1 20134E6H
Ch LI EE AN TFE Chiromantes haematocheir 7R H BEPIMAIT R A 35°33/34.48"N, 119°37'51.0"E 2 20044E6 A
Sg W RIS Sarmatium germaini TFEG 4K ZEHE 19°58'34.2"N, 110°33'34.4"E 6 20124E10H
Cs TR EJRTEEE Clistocoeloma sinense Tl R IR 4 E AT 24°28'6.4"N, 117°54'19.5"E 1 20124E9H
Ua AR Uca arcuata FRYT.TT B VS LR AT 21°46'12.47N, 111°44'49.8"E 1 20134E6 1




S AL FETLRA COT M 16S rRNA JE A 1 b [ WS g 40 T 2 40 & 5 09T 65

R
3 45

31 BEREFIRTR

X 14 FfAH -5 40 DNEEAR RAMNE 1 ASFEA IL T
41 MK R LRI COI e 7 Fr BE k4T PCR 4 14 Fl %

G, B A RSN EE R 631 bp, Horh =M AH T
B | Pungulatum . BVG I AH T8 . /NVH T8 rhagrp
AH T T4 e A T R TQ IR o B T 2,
4.2,.2.2. 34N HAERI(E2),

X 10 FfAH T8 25 DREA RO 1 S REA ST
26 NSRRI ZR R A 16S rRNA R A BE#E4T PCR 37

R2 14 MAEFEMSEIAEE COL 16S rRNA EEER
Tab.2 The COI gene and 16S rRNA gene information of 14 Sesarmidae species and outgroup U. arcuata

PREL i/ %
Sk AR (COI/165 TRNA) FPHIK EE /bp SR RS
(COV/16S rRNA) {4 A T G c AT (COI/16S rRNA) (COT/16S rRNA)
VESEAUA T2 P. affine Pa/Pa 29.0/37.1 36.9/39.2 17.1/15.0 17.0/8.7 65.9/76.3 631/507 MK611589/KU052882"
BESAUAH T P. pictum Pp/Pp 29.5/37.2 38.0/38.7 17.4/15.7 15.1/8.4 67.5/75.9 631/511 MK611594/KU052884L)
AT P. tripectinis Pt1/Pt 30.1/37.3 38.2/38.1 16.3/15.8 15.4/8.8 68.3/75.4 631/520 MK611595/KU052885")
P2 30.0 382 165 153 682 MK611596
P. ungulatum Pul/Pu 29.2/36.6 38.4/38.9 16.5/15.8 15.9/8.7 67.6/75.5 631/517 MK611597/KU0528861
Pu2 29.2 38.5 165 158 677 MK611598
Pu3 29.0 38.4 166 160 674 MK611599
Pu4 29.2 382 165 161  67.4 MK611600
AT P. bidens Pb1/Pb 28.8/37.4 38.2/39.0 17.3/15.3 15.7/8.3 67.0/76.4 631/497 MK611590/MK 967687
Pb2 28.8 38.4 171 157 672 MK611591
P. eumolpe Pe/Pe 28.5/36.8 39.0/38.4 17.3/16.2 15.2/8.6 67.5/75.2 631/513 MK611592/MK967688
KIHUTAA T P. maipoensis Pm/Pm 28.7/37.4 37.9/38.9 16.6/14.6 16.8/9.1 66.6/76.3 631/519 MK611593/MK 967689
Wk - AHTE E. versicolor Ev/Ev 28.7/35.2 38.8/38.9 16.6/16.4 15.9/9.5 67.5/74.1 631/512 MK611586/MK 967685
INETFHE N, minutum Nm1/Nm 30.9/37.9 37.2/39.2 16.2/14.8 15.7/8.1 68.1/77.1 631/494 MK611587/MK967686
Nm2 30.9 372 162 157  68.1 MK611588
HAEHAI T S, sinensis Ss1/Ss 31.4/36.6 37.3/38.6 16.2/16.1 15.1/8.7 68.7/75.2 631/508 MK611605/MK967691
Ss2 31.4 372 162 152 68.6 MK611606
TV AT C. dehaani cdi/cd 30.3/36.6 37.1/38.9 16.9/16.0 15.7/8.5 67.4/75.5 631/506 MK611581/MK967682
cd2 30.4 37.1 168 157 675 MK611582
cd3 30.4 36.8 168 160 672 MK611583
LI AR T Ch/Ch 30.0/37.2 38.2/38.8 16.3/15.5 15.5/8.5 68.2/76.0 631/505 MKG611584/MK967683
C. haematocheir
7 [CAKSE S. germaini Sgl/Sg 29.8/35.1 38.8/39.4 15.5/16.7 15.9/8.8 68.6/74.5 631/513 MK611601/MK 967690
Sg2 30.0 38.7 155 158  68.7 MK611602
Sg3 29.5 372 163 170 66.7 MK611603
Sg4 29.5 37.4 163 168  66.9 MK611604
HPAEIR B C. sinense Cs/Cs 29.3/36.4 37.1/39.0 16.6/15.2 17.0/9.4 66.4/75.4 631/500 MK611585/MK 967684
4 29.7/36.8 37.9/38.9 16.5/15.6 15.9/8.7 67.6/75.7 631/509
SGHARM U. arcuata Ua/Ua 29.2/34.7 32.2/37.1 17.1/18.5 21.5/9.7 61.4/71.8 631/493 MK611607/MK 967692
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HEFN B, 550K B Ry 494~ 519 bp, AT
HA 1513 2).

M2, 4AMMHTFENA T.G.CEEA
A S 25 5, R 5 HALEE S COT Ml 16S rRNA
SERAH ) A A 10 220 B AT 5 8 (-3 67.6%/
75.7%) B W T G+C Fat. ARWESE 14 FiAHF 81
COI 1 16S rRNA JE K J3 51] Lt X 43 1 3845 631 bp( Tt
I A VERRA 1) F1 509 bp (5 4 A /2R A7 45 14 [] 5
FE), — SR BRI 2] 196 FI 107 A28 S 467 45, H:
2945 B 530 R 165 AN 67 A
32 FhiEfnfRiEEER

F AR (Kimura) - S HE T HA R T 14 F
-85 o [e0) R0 RP P ) 384 2 5, COIT ik [ ) 3t A% L B
M3 pin, HFEMEZEITIZEREN 5.7%~
14.5%, N Z [ P51 24 %8 0.2%~3.1%. 1 A T8
16S rRNA FEH R Z W] 19 )57 51 22 %0 1.5% ~
12.1%.
33 NFERELE

PLSR 4R 31 (Ua) R AMEE, JE T 14 FhAHF 8 R C.
neglectum(f0Hi%: Cn; 5 5 2 25 5% 55 KX156954) 1y
COI Fl 16S rRNA J:[A F B3 41, 14 % BI A Fil ML 4,
BTN B A — B (& 1, &1 2), 14 Tkl %
(% C. neglectum) I 43 Wi K 43 32, Ho v JG U i i AH
TH | C. neglectum ., ™48 AH T8 T 21 5% o R AH T~ 1%
BH— K5 55— K I 4 RO 8 3 R AT
T R A — 32, Wk B AR T R R AR Y B R N — 32,
DG 18 PRl S

4 g

4.1 TR SH

TE 14 FiA T8 b, = Hi4UA T8 . P. ungulatum
XUV I AH T8 | /INFE T | v A ORI 1A e
HH T & COT e R A5 B 2 [R] 17 41) 22 573 0.2%~
0.6%( 3 3), X 5 R 0.15%~ 1.22% 78 5 fiE —
P E A K B Y 4 A AR B R R T Sgl/
Sg2 1 Sg3/Sgd Wi~ 4LHE, Wi~ LLAE N 119 38t 4% A8 57
Bk 0.2%, H P AN AR ) 04 33 % A8 S B Ak ) T
2.8%~3.1%( 3 3), F L HE ] 30 T 8 K 1938t 4% 43
k., 33X AT RE 5 e TR R R SR BLRE D iR A O, B B R
PR AT 15 5 S [) B A 2R A7 B R A I B 58 R 7 o T
10 FhAH T 16S rRNA K H B, A Bfp A&
A AR, R A 1A B AL 3 B 9% 0k R A T
AR SE, A R AR X 5

42 FhEIX RS

ARWFFTG 14 FhAH T COT J& N 3 51 2 0] 22 5 h
5.7%~14.5%, — BN K COT FE K 51 il A% S 8 oK 2
16S rRNA LK 1) 2 55 LA B 254K J5 16S rRNA [
(4 1.5% F ) 22 S AR R0 3 14 FhoAR T8 19 )5 5] 22
SRR BN TR 22 5, ST RO SRR 14 RO
A3 R RS WA TR T 16S rRNA X4 HUUAH T %
I 5% 25 SR BT — K, IR SZHF P ungulatum AT 5FR
HHTF- 16S rRNA B AR Z BT 5 22 75 0 1.5%~
12.1%, 3 REI A 500 Ry 2 ST ol

(B A5 0 10 2, AR BIF 9% G 147 8 R AH T8 (C. de-
haani) 5 Y77 F LRI O W) C. neglectum™ F1 TGt
et R A T (3 R R B 5t 5. MH593563)7C01/168
rRNA K 9 631 bp/506 bp [F] I 7 51 Hb XF 45 1 8w,
THZ R F O 25 5753 18 0.32%/0.00% . 1.42%/
0.02%, & Tl N 22 S 3 [l s B2 347 7 BT
1Ay TG 14 i 5 A 88 27 5 €. neglectum™ COI A1 16S
rRNA 3 5 (1 42 77 41 B 285 51 o, 1 3% 77 910 2 ok
1 535 bp, 41 2% AN 0.65%; 1M J5 4 B3 2 bp 1/ A /R
JHME 1338 bp [FE 751, 781 22 AR 0.30%, 11
BoRZHETANZEFER . REEETWIRERT
i AH R 188 (Cd) 1 C. neglectum(Cn) VIR & BB A5
EERRMR 3 (F 1, K 2),

H 2, 2 e 3 1 K 7T 0 (R V) G R R
TFBERYIE A COI B R 43 IF 91 5%, A K1
V18 TG 147 A T O S R S, U004 A RIS R A
T8, TWET BN, R R Col H R 4 7
GNHEAT 537 22 G543 M BT FH 04 G O e e A 18 (S PR )2
SRS AB457708) bR A ok H H AP %457 498 bp
F) COT ¥ 51 43 il 5 TG 1k i R A T8 27V FN C. neg-
lectum™ COT & [H] 1) 4 J5 1) b X 45 5 7R, 498 bp 1Y
[ PR P51 H A 2 bp(0.40%) 22 5, K =F)F T
Fofr P 2 5331 BBl 76 SR 56T 1) 3 138 43 COT 3L 4 3 371 11
Oy F ARG, KT A TG 15 A T RN H AR
TG Vi o R HE -8 22 BT DAY 910 25 S 4K, T L 4 ST
A3 3%, A T AERNE RS

S, RV VT T B TG O e R AR TS 5 H A
(TG 14 o A B PV AR S DR — B E R, B
WA B4 FEHR R, T2 T BRI A/
Vi i B AH T8 27 H C.oneglectum™, 36 2 A WF5E 3K H
TR I 1) TG VA7 e R A T R o, DOk B H AR S
Vi e AR U R =, e 2 R E TR
Z5EH, R C. dehaani F1 C. neglectum N [Fl—¥)
Fofr, AN SRR AR VI 10 0% I R e R - 88 5y s i R
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Fig. 1 Inferred phylogenetic relationships based on nucleotide sequence of mitochondrial COI gene of Sesarmidae species using Bayesian

(BI) and maximum likelihood method (ML) analyses. U. arcuata is used as the outgroup

BI/ML HfEL 3 5 b A5 AR BE 69 53 32 1, (B SRR/ T 50% B 7R, “— FoR 4 XA AR A

The value of BI/ML is marked on the corresponding branch. If the support rate is less than 50%, it will not be displayed. "—" means that the branch does not exist

AT S ARGE SR AF A T I b 8 2 dn R R
00 2 JEE A 1 A B 5 P
43 BEX RS

ABEFER) 14 FpAH T BESR R T AT KRG T
R 8 MBS, REEE R SR R X
14 FhAH T8 22 18] (19 3 58 ¢ R R BCS A B Ry AT
SRR GABLT, (B AT T ik — 2P R IR R (A 1,
’l2),

5, 4 FAH T (Parasesarma) F1 3 i A T
& (Perisesarma) 47 J& T WA @ OB, HIEAT 70 5B
B2 AR, MHRIR G RN T 143 FR; 4 Fiill
AHTHE v, BE i AOUAH T8 R = AU A R — B
BARE R, R " RGC R RIL (3 COLIFAIR

A% 25 5 R i/ IME R 5.7% 5% 5.8%), 5 57540 2 AR
FEOEGCRBIL, X 55T 16S rRNA BHFFL 4
HEOT— s 3 Fpf AR T8 b, XA A T8 5 P eu-
molpe BN 1 32 BB A5 RS, R ZHFH BE LR
I, (H SR A TR R RS O R BGE (# 1, ¥ 2),
2N 10 B Z2 P 4LURR 8 RN O AE T R R RS AE —
AL, T BOH SR IR B T T I A R R s U B
T E A A T2 BTt b E AU T R AR
MTFEBENELEEAHESIFNIANE S LR
( ParasesarmalPerisesarma), 844 2 1 J& J J& I AP 22
A T T L, B R A T BN R E A%
PR S 2R RAIEAS | 40 75 0 #h AT IR A 2T
A5 SR A



S AL FETLRA COT M 16S rRNA JE A 1 b [ WS g 40 T 2 40 & 5 09T 69

soal Pb | (Perisesarma bidens)

82/54 Pe |(Perisesarma eumolpe)

67/

Pa | (Parasesarma affine)
Pu |(Parasesarma ungulatum)

Pm |(Perisesarma maipoensis) | perisesarma

Perisesarma

Parasesarma

Parasesarma/Perisesarma

86/59
98/94 Pp | (Parasesarma pictum)
Parasesarma
83/59 Pt | (Parasesarma tripectinis)
62/57]
Nm |(Nanosesarma minutum) | Nanosesarma
72/53 wonool Ev | (Episesarma versicolor) | Episesarma

70/98—_|

—/68—]

Cn |(Chl'romames neglectum)
"{ cd | (Chiromantes dehaani)

L— Ss |(Sesarmops sinensis) | Sesarmops

Chiromantes

— Chl (Chiromantes haematocheir) |Chir0mantes

—
0.02

Cs | (Clistocoeloma sinense) | clistocoeloma

Sg | (Sarmatium germaini) | Sarmatium

Chiromantes/Sesarmops

Ua | (Uca arcuata)

P2 BT A0 T K AR R ] 16S rRNA JE R4 2 (Y D10t $5r 4347 7 1 (BD A KA SA 25 (ML) R GERE

Fig. 2 Inferred phylogenetic relationships based on nucleotide sequence of mitochondrial 16S rRNA gene of Sesarmidae species using

Bayesian (BI) and maximum likelihood method (ML) analyses. U. arcuata is used as the outgroup
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Molecular phylogeny of the sesarmid crab based on the partial sequences of
mitochondrial COI and 16S rRNA genes from the coast of China

Xu Yan'?, Pan Hongping', Yan Bing?, Gao Tingwei’, WuBin®, Yang Mingliu’

(1. College of Animal Science and Technology, Guangxi University, Nanning 530004, China; 2. Guangxi Key Lab of Mangrove Conserva-
tion and Utilization, Guangxi Mangrove Research Center, Guangxi Academy of Sciences, Beihai 536000, China)

Abstract: The species in the family of Sesarmidae are among the species mostly difficult to be differentiated taxo-
nomically in the Superfamily Grapsoidea because of their morphological similarity. The analysis of partial se-
quences of mitochondrial COI gene and 16S rRNA gene of 14 species in 8 genera of Sesarmidae for their molecular
phylogenetics reveals that the percentages of sequence divergences of 14 species of Sesarmidae are from 5.7% to
14.5% and from 1.5% to 12.1%, both indicating that the species difference are significant. The phylogenetic trees
show that the 14 species are separate and valid species and 4 species of Parasesarma and 3 species of Perisesarma
are not 2 independent clades but clustered into 1 clade. Chiromantes dehaani and Sesarmops sinensis are clustered
into one clade and then clustered with C. haematocheir into another clade, inconsistent with their morphological
classification. The complicated molecular phylogenetic relationship among the species of Sesarmidae suggests that
the species in the family of Sesarmidae might have polyphyletic origin, and their interspecific relationship or inter-

genus relationship need to be clarified.

Key words: Sesarmidae; mitochondrial DNA; COI gene; 16S rRNA gene; phylogeny



